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De crlptl n 

Th present inv ntion relates to a p rcutan ously 
absorbable preparation for the percutaneous admin- 
istration of eperisone, tolperisone or a salt thereof. 
Particularly, the present invention relates to a phar- 
maceutical preparation of eperisone, tolperisone or a 
salt thereof with excellent percutaneous absorbabili- 
ty- 

Eperisone, tolperisone and salts thereof (herein- 
after referred to generically as the "invention com- 
pound") have been used as remedies for syndromes 
due to spastic paralysis or paramyotonia due to dis- 
eases such as cervicobrachial syndrome, periarthritis 
of shoulder and lumbago. Generally, the invention 
compounds are orally administered. When a drug is 
orally administered, however, the drug absorbed by 
the intestines is decomposed by the metabolism in 
the liver at a considerably high ratio before it exhibits 
a pharmacological effect at an affected part. Since a 
considerable amount of a drug is absorbed within a 
short duration in time, an adverse reaction may be li- 
able to occure. 

Meanwhile, it has been practiced to make a drug 
(physiologically active substance) absorbed through 
the skin in the form of a percutaneously absorbable 
preparation. The percutaneous administration has 
various advantages. That is, the drug percutaneously 
absorbed can reach an affected part without being 
decomposed by the metabolism in the liver. Further, 
percutaneous administration hardly causes gastroin- 
testinal disorder which may likely be caused by oral 
administration. The adverse reaction due to the ab- 
sorption of a large amount of a drug within a short dur- 
ation can be reduced by releasing a drug in a rate con- 
trolled manner by percutaneous administration. The 
frequency of administration of a drug can be reduced 
by keeping the release rate thereof constant for a long 
period of time. 

In the percutaneous administration of a drug, 
however, it is hard to make absorb the drug in a suf- 
ficient amount in many cases since the permeability 
of the drug through the skin is poor in general. The 
corneal layer of epidermis acts as a barrier against 
the invasion of foreign substances into the body, so 
that a satisfactory amount of a drug to exert its phar- 
macological action cannot be absorbed through the 
skin. The percutaneous absorbability is improved by 
addition of an enhancer for absorbability which can 
lower the barrier function of the corneal layer. 

For example, Japanese Patent Laid-Open No. 
52716/1989 discloses a percutaneously absorbable 
preparation which is improved in the percutaneous 
absorbability of the invention compound by the addi- 
tion of a monoglyceride of a fatty acid having 8 to 12 
carbon atoms and/or a lactate of a fatty alcohol hav- 
ing 1 2 to 1 8 carbon atoms as a p rcutaneous absorp- 
tion accel rator. However, the percutaneously ab- 



sorbable preparation thus prepar d is still insufficient 
in the percutaneous absorbability of the inv ntion 
compound. Particularly, a pharmaceutical pr para- 
tion of sticking type containing such a percutaneous 
5 absorption enhancer is still unsatisfactory in the prac- 
tical use. 

EP-A-0 295 411 discloses a pharmaceutical com- 
position for the percutaneous administration which 
comprises eperisone or tolperisone, or salts thereof 
10 as well as a pharmacologically acceptable carrier. 
Further, the composition contains a monoglyceride of 
an aliphatic and/or an ester of lactic acid to enhance 
penetration of the effective ingredients through the 
skin. 

15 EP-A-0 295 411 and JP-A-59-199 628 disclose 

polyvinylpyrrolidone copolymers which include signif- 
icant amounts of comonomers, as an agent for en- 
hancing percutaneous absorption of a drug composi- 
tion. 

20 According to the invention, an enhancer or accel- 
erator for percutaneous absorption is proposed in 
combination with the specified pharmacologically ac- 
tive compound. 

The present invention aims at solving the above 

25 mentioned problems of the prior art and an object 
thereof is to provide a percutaneously absorbable 
preparation which permits an effective percutaneous 
administration of eperisone, tolperisone or a salt 
thereof. 

30 The present invention relates to a percutaneously 
absorbable preparation comprising eperisone, tolper- 
isone or a salt thereof, a crosslinked polyvinylpyrroli- 
done and a base, wherein said crosslinked polyvinyl- 
pyrrolidone is water-swellable. The above object can 

35 be attained by taking this constitution. 

The invention provides a pharmacological com- 
position for percutaneous administration which com- 
prises: 

0.05-30% by wt. of eperisone, tolperisone or a 
40 salt of either thereof, 

0.5-20% by wt of a water-swellable cross- 
linked polyvinylpyrrolidone optionally copolymerized 
with up to, but no more than, 20% by wt. of a polyf unc- 
tional comonomer based on the amount of vinylpyrro- 
45 lidone, and 

a base carrier. 
It is preferred that the composition further com- 
prises up to 10 percent by weight of a percutaneous 
absorption enhancer. 
so It is preferable that the polyvinylpyrrolidone is a 
copolymer of N-vinyl-2-pyrorrolidone and 0.1 to 20 
percent by weight, based on the N-vinyl-2-pyrorroli- 
don , of a polyf u notional monomer. 

It is pref rabl that peris n , a salt th reof, tol- 
55 perisone and a salt th reof ar contain d in an 
amountofnotl ss than their resp ctiv saturated s I- 
ubility and that they are disp rsed in th microcrys- 
talline form in the base. 
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According to a pr f rable mbodiment of the 
present invention, perison , tolperison or a salt 
thereof is contained in a base in an amount exce ding 
its solubility and is dispersed therein in a microcrys- 
talline state. 

The invention compound used as an active ingre- 
dient in the present invention includes eperisone, tol- 
perison and salts thereof. The salts include chlor- 
ides, phosphates and methanesulfonates. The com- 
pound may be dissolved in a base which will be de- 
scribed below or mixed therewith in an amount ex- 
ceeding its solubility and dispersed therein in a micro- 
crystalline state. 

The invention compound is contained in the prep- 
aration at a proportion of 0.05 to 30% by weight, pre- 
ferably 0.1 to 20% by weight When the percutaneous- 
ly absorbable preparation of the present invention is 
of sticking type, such as tape, patch or cataplasm, the 
compound is contained in the medicated layer of the 
preparation excluding the support at a proportion as 
described above. The preparation may be used for 
plaster tape. When the content of the compound is 
less than 0.05 wt.%, the percutaneous absorption of 
the drug will be insufficient to give a blood drug con- 
centration enough to exhibit its effect with a practical 
application area (150 cm 2 or below). On the contrary, 
when the content thereof exceeds 30% by weight, the 
resulting pharmaceutical preparation will be liable to 
cause base crack. Therefore, for example, when the 
preparation is of sticking type, the applicability there- 
of will be poor. 

The crossl inked polyvinylpyrrolidone to be used 
in the present invention is prepared by the copolymer- 
ization of N-vinyl-2-pyrrofidone with a polyfunctions! 
monomer and is contained in the pharmaceutical 
preparation in a particulate state. The polyfunctions! 
monomer to be used in the above copolymerization 
includes di(meth)acrylates such as hexamethylene 
glycol di(meth)acryfate, ethylene glycol di(meth)ac- 
rylate, triethylene glycol di(meth)acrylate, tetraethy- 
lene glycol di(meth)acry1ate and polyethylene glycol 
di(meth)acrylate; tri(meth)acrylates such as trime- 
thylolpropane triacrylate; tetra(meth)acrylates such 
as tetramethylolmethane tetraacryf ate; polyallyl com- 
pounds such as diethylene glycol bisallyl carbonate, 
triallylglycerin and triallyl cyan urate; and polymalei- 
mides such as ethylenebismaleimide. Further, the 
polyfunctions! monomer includes cyclic acid amides 
such as N.N'-divinylimidazolidone, N.N'-divinylhexa- 
hydropyrimidinone and N-vinyI-3-ethylidenepyrroli- 
done; divinyl benzene; N,N '-met hylenebisacryt amide; 
ethylidenebisvinylpyrrolidone; divinyl ketone; buta- 
diene and isoprene. Th amount of the polyfu notional 
comonomer is pr ferably 0.1 to 20% by weight, still 
preferably 0.5 to 10% by weight bas d on the vinylpyr- 
rolidone monomer used. When the amount of the 
polyfunction^ monom r is less than 0.1% by w ight, 
the r suiting crossl inked polyvinylpyrrolidone will be 



dissolved in a base which will be d scrib d b low, or 
wilt be significantly swollen therewith, so that the r - 
tention of the particulate structure th reof in the prep- 
aration will be difficult On the contrary, when the 
s amount exceeds 20% by weight, the resulting cross- 
linked polyvinylpyrrolidone will be hardly swollen in 
the pharmaceutical preparation, so that the drug- 
releasing properties of the preparation will be hardly 
improved. 

10 Alternatively, the crosslinked polyvinylpyrroli- 
done can be prepared by treating a soluble non- 
crosslinked polyvinylpyrrolidone with thionyl chloride, 
phosphorus trichloride or phosphorus pentachloride 
in an organic solvent under heating. 

15 The crosslinked polyvinylpyrrolidone may be 
commercially available one and preferable examples 
thereof include Kollidon CL R (a product of BASF) and 
Polyplasdone XL R (a product of GAF). The processes 
for the preparation of these compounds are described 

20 in U. S. Patent Nos. 3759880, 3933766, 3689439, 
4139688 and 4180633. 

The crosslinked polyvinylpyrrolidones described 
above exhibit proper swel lability with water. Accord- 
ingly, when a pharmaceutical preparation containing 

25 one of the crosslinked polyvinyl pyrolidones is applied 
to the skin, the preparation is swollen with moisture 
such as sweat to enhance the drug-releasing proper- 
ties thereof. The crosslinked polyvinylpyrrolidone is 
contained in the pharmaceutical preparation of the 

30 present invention at a proportion of 0.5 to 20% by 
weight. When the percutaneously absorbable prepa- 
ration is of sticking type, the crosslinked polyvinylpyr- 
rolidone is contained in the proportion as described 
above based on the total weight of the medicated lay- 

35 er. When the proportion of the crosslinked polyvinyl- 
pyrrolidone is less than 0.5% by weight, the release 
of the drug will not be accelerated, while when it ex- 
ceeds 20% by weight, the tackiness of the prepara- 
tion will be low particularly when the preparation is in 

40 the form of a tape. 

The base to be used in the present invention va- 
ries depending upon the use of the pharmaceutical 
preparation. The preparation of the present invention 
may take a form selected from among tape, patch, 

45 cataplasm, ointment and cream. A percutaneous 
preparation of sticking type such as tape, patch, cat- 
aplasm or plaster is prepared by forming a medicated 
layer on a suitable support. These sticking-type prep- 
arations are preferably used in order to control the 

so dose of each application accurately, among which 
tape and patch are still preferable from the standpoint 
of the convenience in application. 

Th bas to b used in the tape or patch accord- 
ing to the pres nt inv ntion is n having a tack 

55 strength noughtofixth preparation to th surfac 
of the skin at ordinary temp ratur s for a long tim . 
Examples thereof include acrylic, rubber and silicon 
pressure-sensitive adhesives, among which acrylic 
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and rubber pressure-sensitive adhesives are prefer- 
ably used in respect of tack properties and cost. 

Th acrylic pr ssure-s nsitiv adhesiv ispref r- 
ably a polymer or copolymer comprising one or more 
monomers selected from among alkyl 
(meth)acrylates prepared from an aliphatic alcohol 
having 4 to 18 carbon atoms and (meth)acrylic acid, 
or a copolymer of an alkyl (meth)acrylate as descri- 
bed above with other functional monomer. Examples 
of the alkyl (meth)acrytate include butyl acrylate, iso- 
butyl acrylate, hexyl acrylate, octyl acrylate, 2-ethyl- 
hexyl acrylate, isooctyl acrylate, decyl acrylate, iso- 
decyl acrylate, lauryl acrylate, stearyl acrylate, butyl 
methacrylate, isobutyl methacrylate, 2-ethylhexyl 
methacrylate, isooctyl methacrylate, decyl methacry- 
late, isodecyt methacrylate, lauryl methacrylate and 
stearyl methacrylate. 

The functional monomers usable in the prepara- 
tion of the above copolymer are classified into hy- 
droxylated monomers, carboxylated monomers and 
amide monomers. The hydroxylated monomers in- 
clude 2-hydroxyethyl (meth)acrylate and hydroxypro- 
pyl (meth)acrylate. The carboxylated monomers in- 
clude a, ^-unsaturated carboxylic acids such as ac- 
rylic and methacrylic acids; monoalkyl maleates such 
as butyl maleate; and maleic, fumaric and crotonic 
acids. Maleic anhydride can also form a copolymer 
similar to that obtained from maleic acid, thus being 
usable. The amide monomers include acryiamide; al- 
kyl(meth)acrylamides such as dimethylacrylamide 
and diethylacrylamide; alkyl ether methylol 
(meth)acryiamides such as butoxymethylacrylamide 
and ethoxymethylacrylamide; diacetone acryiamide 
and vinyl pyrrol idone. Further, vinyl acetate, styrene, 
a-methylstyrene, vinyl chloride, acrylonitrile, ethy- 
lene, propylene and butadiene may be also used. 

The acrylic pressure-sensitive adhesive can be 
prepared by co polymerizing monomers as described 
above according to a conventional process. It is pre- 
ferable that the alkyl (meth)acrylate be contained in 
an amount of at least 50% by weight based on the 
whole comnomers. 

The rubber pressure-sensitive adhesive includes 
natural rubber, synthetic isoprene rubber, polyisobu- 
tylene, polyvinyl ether, polyurethane, polyisoprene, 
polybutadiene, styrene- butadiene copolymers, styr- 
ene-isoprene copolymers and styrene- isoprene-styr- 
ene block copolymers. 

The silicone pressure-sensitive adhesive in- 
cludes silicone rubbers such as polyorganosiloxane. 

If necessary, the above pressure-sensitive adhe- 
sive may further contain various additives. Examples 
of the additives include tackif ier such as rosin resin, 
polyterpen resin, cumarone-ind n resin, petroleum 
resin or terp ne-phenoi resin; plasticizer such as liq- 
uid polybuten , mineral oil, lanolin, liquid iso butyl ene 
or liquid polyacrylate; filler and ag r sister. 

When th percutaneously absorbabl prepara- 



tion of th present inv ntion is in the form of a cata- 
plasm, the base to be used includes natural polymers 
such as sodium alginat , gelatin, corn starch and 
tragacanth gum; cellulose polymers such as methyl- 

5 cellulose, hydroxyethylcellulose and carboxymethyl- 
cellulose; starch polymers such as dextrin and car- 
boxymethylstarch; and synthetic polymers such as 
polyvinyl alcohol, polysodium acrylate, methoxyethy- 
lene-maleic anhydride copolymer, polyvinyl ether and 

10 polyvinylpyrrolidone. If necessary, the base may con- 
tain purified water; a polyhydric alcohol humectant 
such as glycerin or propylene glycol; an inorganic fill- 
er such as kaolin, bentonite, zinc oxide or titanium di- 
oxide; a viscosity modifier; a crosslinking agent 

15 and/or an age resister. 

When the pharmaceutical preparation is used as 
an ointment or a cream, the base includes beeswax, 
fats and oils, white vaseline, paraffin, Plastibase, 50 
w (trade name), higher fatty acids, higher alcohols, 

20 emutsif ier, macrogols and carboxy vinyl polymers. If 
necessary, the base may contain a fat-soluble solu- 
bilizing agent such as crotamiton, liquid paraffin, iso- 
propyl myristate or diethyl sebacate; purified water; 
ethanol; a polyhydric alcohol such as glycerol as a 

25 water-soluble solubilizing agent and/or a pH regula- 
tor. 

If necessary, the percutaneously absorbable 
preparation of the present invention may further con- 
tain a suitable absorption accelerator for the purpose 

30 of improving the percutaneous absorbability of a 
drug. Examples of the absorption accelerator include 
isopropyl myristate, diethyl sebacate, sorbitan mono- 
laurate, glycerol monooleate, sodium oleyl phos- 
phate, sodium lauryl sulfate, octyl phenyl ether, ad- 

35 duct of polyethylene glycol and octyl phenyl ether, 
lauryl ether, adduct of polyethylene glycol and lauryl 
ether, sorbitan monooleate, adduct of polyethylene 
glycol and sorbitan monooleate, lauroyldiethanola- 
mide, lauroylsarcosine, oleoylsarcosine sugar ester, 

40 lecithin, glycyrrhetine, urea, salicylic acid, calcium 
thioglycolate, lactic acid, lactate esters, olive oil, 
squalene, lanolin, liquid paraffin and glycerin. Partic- 
ularly, lactates of aliphatic alcohols having 12 to 18 
carbon atoms are preferable. Examples thereof in- 

45 elude myristyl lactate, lauryl lactate and cetyi lactate. 
The absorption accelerator is contained in the 
pharmaceutical preparation at a proportion of 1 0% by 
weight or below, preferably 0.1 to 10% by weight. 
When the pharmaceutical preparation is of sticking 

so type, the accelerator are contained at a proportion as 
described above based on the whole medicated layer. 
When the proportion of the accelerator exceeds 10% 
by weight, the resulting preparation will be irritant to 
the skint cause flare or itch wh nappli d to the skin. 

55 When the p rcutaneously absorbabl prepara- 
tion of the present invention is in the form of an int- 
mentoracream, it is prepared by adding th invention 
compound, a crosslinked polyvinylpurrolidon and, if 
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n cessary, absorption accelerator to a base as de- 
fined above, followed by mixing. 

When th percutaneously absorbable prepara- 
tion of the present invention is of sticking type, such 
as tape, patch or cataplasm, it is prepared by forming 5 
a medicated layer comprising the invention com- 
pound, a crossl inked polyvinylpyrrolidone, a base 
and, if necessary, absorption accelerator on a suit- 
able support. The process for forming such a layer on 
a support includes various known application proc- 10 
esses such as solution coating, hot-melt coating and 
electron beam curing emulsion coating, among which 
solution coating is particularly preferable. According 
to the solution coating, a sticking-type preparation 
can be prepared by diluting a base as described is 
above with a proper solvent, adding the invention 
compound, a crosslinked polyvinylpyrrolidone and, if 
necessary, an absorption accelerator and various ad- 
ditives to the diluted base to obtain a dispersion, ap- 
plying the dispersion to the surface of a support and 20 
drying the obtained laminate to remove the solvent. It 
is also prepared by applying the dispersion to a re- 
lease sheet or liner, drying the formed layer and trans- 
ferring the layer to a support The thickness of the 
medicated layer thus formed on a support is generally 25 
from about 30 jim to about 200 urn, though it varies 
depending upon the objective use. When the thick- 
ness is less than 30 urn, the resulting sticking-type 
preparation will not contain a necessary amount of a 
drug per unit area. Further, when the preparation is in 30 
the form of a tape or a patch, no sufficient tackiness 
will be attained. On the contrary, when the thickness 
exceeds 200 um, the drug present near the support 
in the medicated layer will difficultly reach the sur- 
face of the skin by diffusion, so that the drug con- 35 
tained in the preparation will not be utilized effective- 
ly. The medicated layer may be covered with a re- 
lease sheet in order to protect the layer until service. 

The support to be used in the above sticking-type 
preparation may be any conventional one for sticking- aq 
type preparations and examples of the material of the 
support include cellulose acetate, ethylcellulose, 
polyethylene terephthalate, plasticized vinyl acetate- 
vinyl chloride copolymer, nylon, ethylene-vinyl acet- 
ate copolymer, plasticized polyvinyl chloride, polyur- 45 
ethane, polyvinyl idene chloride and aluminum. These 
materials may be used either as a single-layer sheet 
or as a laminate comprising two or more sheets. Al- 
ternatively, all of the materials except aluminum may 
be also used as a woven or nonwoven fabric. so 

The sticking-type preparation thus prepared is 
applied to an affected part. When the preparation is 
a cataplasm, it is fix d to the surfac of the skin with 
an adhesive plaster or the like, since it is poor in tacki- 
n ss. 55 

The percutaneously absorbabl preparation of 
the pros nt inv ntion is characterized in that th in- 
v ntion compound contain d therein can be easily 



absorbed into the blood through the skin. Th mech- 
anism how this advantageous characteristic is 
brought about is thought to be as follow, though th 
details thereof are not apparent. Namely, the cross- 
linked polyvinylpyrrolidone contained in the pharma- 
ceutical preparation is nonswellable with the inven- 
tion compound but is swel table with water. Therefore, 
when the pharmaceutical preparation of the present 
invention is applied to the surface of the skin, the 
crosslinked polyvinylpyrrolidone absorbs moisture 
such as sweat and is swollen therewith to function so 
as to expel the invention compound from the prepa- 
ration. By virtue of this function of the crosslinked 
polyvinylpyrrolidone, the invention compound can be 
effectively released from the preparation and admin- 
istered into the blood through the skin. 

The percutaneously absorbable preparation of 
the present invention is characterized in that eperi- 
sone, tolperisone or a salt thereof can be effectively 
absorbed percutaneously. 

The preparation of the present invention can be 
used in various forms such as tape, patch, cataplasm, 
ointment and cream. Particularly, it is preferably used 
as a sticking-type preparation such as tape, patch or 
cataplasm. 

Brief Description of the Drawings: 

Fig. 1 is a graph showing the percutaneous ab- 
sorbability of eperisone hydrochoride with respect to 
the tapes made in the Examples and Comparative Ex- 
amples. 

Fig. 2 is a graph showing the dissolution rate of 
eperisone hydrochloride with respect to the tapes 
made in the Examples and Comparative Examples. 

Fig. 3 is a graph showing the percutaneous ab- 
sorbability of tolperisone hydrochloride with respect 
to the tapes made in the Examples and Comparative 
Examples. 

The present invention will now be described by 
referring to the following Examples. 

Example 1 

A copolymer prepared by the copolymerization of 
45 parts by weight of 2-ethylhexyl acrylate with 55 
parts by weight of 2-ethylhexyl methacrylate was dis- 
solved in ethyl acetate to give a base solution having 
a solid content of 34% by weight. Four parts by weight 
of eperisone hydrochloride and 2 parts by weight of 
Kollidon CL R (crosslinked polyvinylpyrrolidone, a 
product of BASF) were added to 1 00 parts by weight 
of the base solution and the obtained mixture was 
thoroughly stirr d in a dissolver to giv ah m g n - 
ous dispersion containing eperisone hydrochlorid in 
a microcrystalline state and Kollidon CL R in a partic- 
ulate state. This dispersion was applied to a poly thy- 
lene terephthalate releas sh t having a thickn ss 
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of 45 iim and dried in a Geer oven f 65°C for 25 min- 
utes to form a medicated layer. This layer was trans- 
f rred to a polyethylen terephthalate film having a 
thickness of 10 urn to give a tape having a medicated 
layer containing 10% by weight of eperisone hydro- 5 
chloride and 5% by weight of Kollidon CL R and a thick- 
ness of 80 urn laminated thereon. In this medicated 
layer were dispersed Kollidon CL R in a particulate 
state and eperisone hydrochloride in a microcrystal- 
line state. 10 

The tape thus made was examined for the percu- 
taneous absorbability and dissolution rate of a drug 
according to the following methods. 

Percutaneous absorbability of drug: The tape 
made above was cut into a test piece of 60 cm 2 . This 15 
test piece was applied to the back of a Japanese wh ite 
rabbit shorn with an electric clipper or shaver to de- 
termine the change in the drug concentration of the 
plasma with time. The result is given in Fig. 1 together 
with those of Examples 2 and 3 and Comparative Ex- 20 
amples 1 to 3 which will be described below. 

Dissolution rate of drug: The tape was examined 
for dissolution rate of a drug with equipment as de- 
fined in the Dissolution Test Method 2 (paddle meth- 
od) of The Pharmacopoeia of Japan (eleventh edi- 25 
tion). First, the tape was cut into a test piece of 1 0 cm 2 . 
The support side of this test piece was fixed to a stain- 
less steel fixing device with a double-coated tape and 
the release sheet was removed from the medicated 
layer. The fixing device thus treated was sunk at the 30 
bottom of a measuring vessel containing 200 ml of 
distilled water with the medicated layer of the tape 
facing upward. The resulting system was allowed to 
stand for a predetermined period of time while keep- 
ing the temperature of the distilled water at 37°C and 35 
the rotational speed of the paddle at 100 rpm. There- 
after, the amount of the drug dissolved in the distilled 
water was measured to determine the change in the 
amount of the drug dissolved therein with time. The 
result is given in Fig. 2 together with those of Exam- 40 
pies 2 and 3 and Comparative Examples 1 to 3. 

Example 2 

100 parts by weight of a styrene-isoprene-styr- 45 
ene block copolymer (a product of Shell, Kraton 
D1107), 15 parts by weight of polybutene (a product 
of Nippon Oil Co., Ltd., HV-300), 160 parts by weight 
of a saturated ali cyclic hydrocarbon resin (a product 
of Arakawa Chemical Industry Co., Ltd., Alcon P-90) so 
and 3 parts by weight of butyl hydroxytoluene were 
added to cyclohexane, followed by mixing. Thus, a 
base solution having a solid content f 42.5% was ob- 
tained. 5 parts by weight of ep risone hydrochloride 
and 2.5 parts by w ight of Polyplasdon XL-10 R (a 55 
product of GAF) were added to 100 parts by w ight 
of the base solution. The obtain d mixtur was thor- 
oughly stirred in a dissolver to giv a homogeneous 



dispersion containing peris ne hydrochlorid in a 
microcrystalline state and Polyplasdon XL-10 R in a 
particulat stat . A tap was mad f r m this disper- 
sion in a similar manner to that of Example 1 . The ob- 
tained tape was a laminate comprising a polyethylene 
terephthalate film having a thickness of 10 urn and a 
medicated layer having a thickness of 80 jam. This lay- 
er contained 10% by weight of eperisone hydrochlor- 
ide and 5% by weight of Polyplasdone XL-10 R . The 
Polyplasdone XL-10 R was dispersed in the medicated 
layer in a particulate state and the eperisone hydro- 
chloride was dispersed therein in a microcrystalline 
state. 

Example 3 

A copolymer prepared by the copolymerization of 
85 parts by weight of 2-ethylhexyl acrylate with 15 
parts by weight of vinyl pyrrol idone was dissolved in 
ethyl acetate to give a base solution having a solid 
content of 33.2% by weig ht. 4 parts by weight of eper- 
isone hydrochloride, 2 parts by weight of Kollidon CL R 
and 0.8 part by weight of cetyl lactate were added to 
100 parts by weight of the base solution. The ob- 
tained mixture was thoroughly stirred in a dissolver to 
give a homogeneous dispersion in which microcrys- 
talline eperisone hydrochloride and particulate Kolli- 
don CL R were homogeneously dispersed. A tape was 
made from this dispersion in a similar manner to that 
of Example 1. The medicated layer of the obtained 
tape containd 1 0% by weight of eperisone hydrochlor- 
ide, 5% by weight of Kollidon CL R and 2% by weight 
of cetyl lactate. The Kollidon CL R was dispersed in a 
particulate state in the layer and the eperisone hydro- 
chloride was dispersed in a microcrystalline state 
therein. 

Comparative Example 1 

A tape was made by the same procedure as that 
of Example 1 except that no Kollidon CL R was added. 
The eperisone hydrochloride content of the medicat- 
ed layer of the tape was 10.5% by weight The eper- 
isone hydrochloride was dispersed in the layer in a mi- 
crocrytalline state. 

Comparative Example 2 

A tape was made by the same procedure as that 
of Example 2 except that no Polyplasdone XL-10 R 
was added. The eperisone hydrochloride content of 
the medicated layer of the tape was 1 0.5% by weight. 
The perisone hydrochloride was dispersed in th 
lay rin a microcrystallin stat . 

Comparativ Example 3 

A tap was made by th sam procedure as that 
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of Example 3 except that no Kollidon CL R was added. 
The medicated lay r of the obtained tape contained 
10.5%byw ightof p risone hydrochloride and 2.1% 
by weight of cetyl lactate. The eperisone hydrochlor- 
ide was dispersed in the layer in a microcrystalline 
state. 

Example 4 

A ta pe was made i n a simi I ar manner to that of Ex- 
ample 1 except that tolperisone hydrochloride was 
used instead of the eperisone hydrochloride. The 
medicated layer of the obtained tape contained 10% 
by weight of tolperisone hydrochloride and 5% by 
weight of Kollidon CLA The Kollidon CL R was dis- 
persed in the layer in a particulate state and the tol- 
perisone hydrochloride was dispersed therein in a mi- 
crocrystalline state. The obtained tape was examined 
for the percutaneous absorbability of a drug in a sim- 
ilar manner to that of Example 1. The result is given 
in Fig. 3 together with those of Examples 5 and 6 and 
Comparative Examples 4 to 6 which will be described 
below. 

Example 5 

A tape was made in a similar manner to that of Ex- 
ample 2 except that tolperisone hydrochloride was 
used instead of the eperisone hydrochloride. The 
medicated layer of the obtained tape contained 10% 
by weight of tolperisone hydrochloride and 5% by 
weight of Polyplasdone XL-10 R . The Polyplasdone 
XL-10 R was dispersed in the layer in a particulate 
state and the tolperisone hydrochloride was dis- 
persed therein in a microcrystalline state. 

Example 6 

A tape was made in a similar manner to that of Ex- 
ample 3 except that tolperisone hydrochloride was 
used instead of the eperisone hydrochloride. The 
medicated layer of the tape contained 10% by weight 
of tolperisone hydrochloride, 5% by weight of Kollidon 
CL R and 2% by weight of cetyl lactate. The Kollidon 
CL R was dispersed in the layer in a particulate state 
and the tolperisone hydrochloride was dispersed 
therein in a microcrystalline state. 

Comparative Example 4 

A tape was made in a similar manner to that of Ex- 
ample 4 except that no Kollidon CL R was added. The 
tolperisone hydrochloride content of th medicated 
layer of th obtain d tape was 10.5% by weight and 
the eperison hydrochloride was disp rsed in the lay- 
er in a microcrystalline stat . 



Comparative Example 5 

A tap was made in a similar manner to that f Ex- 
ample 5 except that no Polyplasdone XL-10 R was 
5 added. The tolperisone hydrochloride content of the 
medicated layer of the obtained tape was 10.5% by 
weight and the tolperisone hydrochloride was dis- 
persed in the layer in a microcrystalline state. 

10 Comparative Example 6 

A tape was made in a similar manner to that of Ex- 
ample 6 except that no Kollidon CL R was added. The 
medicated layer of the obtained tape contained 1 0.5% 
is by weight of tolperisone hydrochloride and 2.1% by 
weight of cetyl lactate. The tolperisone hydrochloride 
was dispersed in the layer in a microcrystalline state. 

Example 7 

20 

65 parts by weight of white vaseline was heated 
to 70°C, followed by the addition thereto of 20 parts 
by weight of purified lanolin, 5 parts by weight of Kol- 
lidon CL R and 1 0% by weight of eperisone hydrochlor- 
25 ide. The obtained mixture was kneaded and cooled to 
give an ointment according to the present invention. 

Example 8 

30 10 parts by weight of eperisone hydrochloride 
was added to 5 parts by weight of propylene glycol 
heated to 60°C to give a mixture wherein part of the 
eperisone hydrochloride was dissolved in the propy- 
lene glycol. A mixture previously prepared by mixing 

35 5 parts by weight of Kollidon CL R and 3 parts by 
weight of cetyl lactate with 77 parts by weight of Plas- 
tibase (resistered trademark of Squibb Japan Inc.; 
comprising 95 parts by weight of liquid paraffin and 
5 parts by weight of polyethylene having a molecular 

40 weight of 1 0000 to 30000) under heating at 60°C was 
added to the above mixture. The resulting mixture 
was cooled to room temperature under stirring to give 
an ointment according to the present invention. 

45 Example 9 

65 parts by weight of white vaseline was heated 
to 70°C, followed by the addition thereto of 20 parts 
by weight of purified lanolin, 5 parts by weight of Kol- 
so lidon CL R and 10 parts by weight of tolperisone hydro- 
chloride. The obtained mixture was kneaded and 
cooled to give an ointment according to the present 
invention. 

55 Example 10 

5 parts by w ight fpropyten glycol was heated 
to 60°C, followed by th addition thereto of 10 parts 
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by weight of tolp risone hydrochloride. Thus, a mix- 
ture wherein part of th tolperisone hydrochloride was 
dissolved in th propyl ne glycol was obtained. A mix- 
ture previously prepared by mixing 5 parts by weight 
of Kollidon CL R and 3 parts by weight of cetyl lactate s 
with 77 parts by weight of Plastibase under heating 
at 60°C was added to the above mixture. The ob- 
tained mixture was cooled to room temperature under 
stirring to give an ointment according to the present 
invention. 10 

As shown in Figs. 1 and 2, the tapes of Examples 
1 to 3 according to the present invention are excellent 
in the percutaneous absorbability of eperisone hydro- 
chloride and the dissolution rate thereof. On the other 
hand, the tapes of Comparative Examples 1 to 3 con- 15 
taining no crossl inked polyvinylpyrrolidone are poor in 
the percutaneous absorbability and dissolution rate. 

As shown in Fig. 3, the tapes of Examples 4 to 6 
according to the present invention are superior to 
those of Comparative Examples 4 to 6 containing no 20 
crossl inked polyvinylpyrrolidone in the percutaneous 
absorbability of tolperisone hydrochloride and the 
dissolution rate thereof. 



Claims 



Claims for th f Mowing Contra ting State : 
ES 

1. A process for preparing a pharmacological com- 
position for percutaneous administration which 
comprises the step of mixing a base carrier, 0.05- 
30% by wt. of eperisone, tolperisone or a salt of 
either thereof, and 0.5-20% by wt of a water- 
swell able crossl inked polyvinylpyrrolidone op- 
tionally co polymerized with up to, but no more 
than, 20% by wt. of a polyfunctions! comonomer 
based on the amount of vinylpyrrolidone. 

2. A process according to Claim 1, wherein said 
polyvinylpyrrolidone is a polymer of N- vinyls- 
pyrrol idone. 

3. A process according to Claim 1 , wherein the com- 
position further comprises up to 10% by wt. of an 
additional percutaneous absorption enhancer. 

4. A process according to Claim 1 , wherein eperi- 
sone, tolperisone or a salt of either thereof is con- 
tained in an amount of not less than its respective 
saturated solubility and it is dispersed in the form 
of microcrystals in the base. 



Claims for the following Contracting States : 
AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

30 

1 . A pharmacological composition for percutaneous 
administration which comprises: 

0.05-30% by wt. of eperisone, tolperisone 
or a salt of either thereof, 

0.5-20% by wt. of a water- swell able cross- 35 
linked polyvinylpyrrolidone optionally copolymer- 
ized with up to, but no more than, 20% by wt. of 
a polyfunctional comonomer based on the 
amount of vinylpyrrolidone, and 

a base carrier. 40 

2. A composition according to Claim 1 , wherein said 
polyvinylpyrrolidone is a polymer of N-vinyl-2- 
pyrrolidone. 

45 

3. A composition according to Claim 1, which fur- 
ther comprises up to 10% by wt. of an additional 
percutaneous absorption enhancer. 

4. A composition according to Claim 1, wherein so 
eperisone, tolperisone or a salt of either thereof 

is contained in an amount of not less than its re- 
sp ctiv saturated solubility and it is disp rsedin 
th form of microcrystals in th base. 



Patentanspruche 

Patentanspruche fur folgende 
Vertragsstaaten : AT, BE, CH, DE, DK, FR, 
GB, IT, LI, LU, NL, SE 

1. Eine pharmakologische Zusammensetzung fur 
die perkutane Verabreichung, welche: 
0,05-30 Gewichts-% Eperison, Tolperison oder 
eines Salzes eines von diesen, 

0,5-20 Gewichts-% eines mit Wasser quellbaren, 
vernetzten Polyvinylpyrrolidons, welches gege- 
benenfalls mit - bezogen auf die Menge des Vinyl- 
pyrrol idons - bis zu aber nicht mehr als 20 Ge- 
wichts-% eines polyfuntkionalen Comonomers 
copoiymerisiert ist und 
einen BasistrSger beinhaftet. 

2. Eine Zusammensetzung gemSB Anspruch 1, 
worm das genannte Polyvinylpyrrolidon ein Poly- 
mer von N-Vinyl-2-pyrrolidon ist. 

3. Eine Zusammensetzung gemaR Anspruch 1 , wel- 
che ferner bis zu 10 Gewichts-% eines zusatzli- 
chenV rstSrkers der perkutan n Absorption ein- 
schli Rt. 

4. Eine Zusammensetzung gema& Anspruch 1, 
worm Eperison, Tolperison Oder in Salz ein s 
von diesen in in r Menge von nicht w niger als 
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der entspr chenden SSttigungslfislichk it nt- 
halt n und in der Form von Mikrokristallen in der 
Basis dispergiert ist. 

Patentanspruche fur folgenden 
Vertragsstaat : ES 

1. Ein Verfahren zur Herstellung einer pharmakolo- 
gischen Zusammensetzung fur die perkutane 
Verabreichung, welches den Schritt des Vermi- 
schens eines Basistragers, von 0,05 bis 30 Ge- 
wichts-% Eperison, Tolperison oder eines Salzes 
eines von diesen und von 0,5 bis 20 Gewichts-% 
eines in Wasser quellbaren, vernetzten Polyvi- 
nyl pyrrol idons einschliellt, welches gegebenen- 
falls mit - bezogen auf die Menge des Vinylpyrro- 
I idons - bis zu aber nicht mehr als 20 Gewichts- 
% eines polyfunktionalen Comonomers copoly- 
merisiert ist 

2. Ein Verfahren nach Anspruch 1, wobei das ge- 
nannte Polyvinyl pyrrolidon ein Polymer von N-Vi- 
nyl-2-pyrrolidon ist. 

3. Ein Verfahren nach Anspruch 1, wobei die Zu- 
sammensetzung weiter bis zu 10 Gewichts-% ei- 
nes zusatzlichen Verstarkers der perkutanen Ab- 
sorption einschliedt 

4. Ein Verfahren gemaft Anspruch 1, wobei 
Eperison, Tolperison oder ein Salz eines von die- 
sen in einer Menge von nicht weniger als der ent- 
sprechenden Sattigungsloslichkeit enthalten und 
in der Form von Mikrokristallen in der Basis di- 
spergiert ist 



Revendications 

Revendlcatlons pour les Etats contractants 
suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, 
LU, NL, SE 

1. Composition pharmaceutique pour administra- 
tion percutanee qui comprend : 

0,05-30% en masse d'eperisone, de tolpe- 
risone ou d'un sel de Tune des deux, 

0,5-20% en masse d'une polyvinylpyrroli- 
done reticulee gonflable avec I'eau eventuelle- 
ment copolymerisee avec jusqu'a, mats pas plus 
de, 20% en masse d'un comonomere polyfonc- 
tionnel en se basant sur la quantite de vinylpyrro- 
lidone, et 

un vehicule base. 

2. Composition selon la revendication 1, dans la- 
qu II ladit polyvinylpyrrolidone est un polymer 
de N-vinyl-2-pyrrolidon . 



3. Composition sel n la revendication 1, qui 
comprend de plus jusqu'a 10% en masse d'un 
agent supplemental augmentant I'absorption 
percutanee. 

5 

4. Composition selon la revendication 1, dans la- 
quelle I'eperisone, la tolperisone ou un sel de 
Tune des deux est contenu dans une proportion 
non inferieure a sa solubility respective saturee 

10 et est disperse dans la base sous forme de micro- 
cristaux. 

Revendications pour I'Etat contractant 
suivant : ES 

15 

1. Procede de preparation d'une composition phar- 
maceutique pour administration percutanee qui 
comprend I'etape de melange d'un vehicule base, 
0,05-30% en masse d'eperisone, de tolperisone 

20 ou d'un sel de I'une des deux, et 0,5-20% en mas- 
se d'une polyvinylpyrrolidone reticulee gonflable 
avec I'eau eventuellement copolymerisee avec 
jusqu'a, mais pas plus de 20% en masse d'un 
comonomere polyfonctionnel en se basant sur la 

25 quantite de vinylpyrrolidone. 

2. Procede selon la revendication 1 , dans lequel la- 
dite polyvinylpyrrolidone est un polymere de N-vi- 
nyl-2-pyrrolidone. 

30 

3. Procede selon la revendication 1 , dans lequel la 
composition comprend de plus jusqu'a 10% en 
masse d'un agent supplementaire augmentant 
I'absorption percutanee. 

35 

4. Procede selon la revendication 1, dans lequel 
I'eperisone, la tolperisone ou un sel de Tune des 
deux est contenu dans une proportion non infe- 
rieure a sa solubilite respective saturee et est dis- 

40 perse dans la base sous forme de microcristaux. 
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